Abstract
INTRODUCTION
Choroid plexus tumors (CPTs) in dogs account for approximately 8-13% of all primary intracranial central nervous system tumors (Snyder J.M et al., 2006) . Generally, the clinical manifestations in the dogs are head tilt, nystagmus, ataxia, tetraparesis and hemiparesis (Westworth et al., 2008) . CPTs are histologically classified in 2 major types, choroid plexus papilloma (CPP) and choroid plexus carcinoma (CPC) (Koestner et al., 1999) . While in some studies use the human classification WHO were the CPTs are divided in grade I (CPP), grade II (atypical CPP), grade III (CPC) tumors (Westworth et al., 2008) . Although there are no known similarities in humans and dogs CPTs pathogenesis (Choi E.J. et al., 2016) . The CPC is a malignant neoplasm derived from choroid plexus epithelium and characterized by papillary and intraventricular growth and has been associated with obstruction of the cerebrospinal fluid pathways leading to hydrocephalus and increased intracranial pressure. While CPP is a benign neoplasm of the choroid plexus and rarely shows local invasion (Ribas et al., 1989) . Distinction between these entities is imperative but can be challenging, and it is generally based on magnetic resonance imaging (MRI), histopathology and cerebrospinal fluid (CSF) analyses (Westworth et al., 2008) . This study presents two cases of CPT in dogs, starting with clinical examination, imaging diagnosis and histopathological confirmation.
CASE PRESENTATION
The first case was an 8-year-old intact male half-breed, weighing 15 kg, presented with one month history of left-sided head tilt, gradual blindness and aggression. The suspicion after the ophthalmologic examination was progressive retinal atrophy (PRA). On neurological examination was a seen vestibular signs like left head tilt, and left small circling, left hemiparesis with no proprioception and low postural reactions. No abnormalities were noted on blood examination. The second case was a six years old intact male Akita Inu, weighing 26 kg, presented with two months history of epileptic seizures, ataxia, hyper salivation, moments of blindness, opisthotonos, and aggression. After the clinical and neurological examination (Vlăgioiu C., Tudor N., 2007) . The dogs were evaluated at the Imaging Center of the Faculty of Veterinary Medicine of Bucharest using inhalatory anesthesia consisted in premedication with Butorphanol, induction with Propofol and maintenance with Isofluran. MRI studies of the head were performed with a Vet-MR Grande Esaote system. A standard spin echo pulse sequence protocol was used included: 3.5-4 mm thick slice with a 0.5 mm interslice gap in the transverse and sagittal plane for T1 and T2W pre and post contrast images. Also fluid-attenuated inversion recovery (FLAIR) sequence in the transvers plane was performed. Gadolinium was used as a contrast medium agent, with dose of 0.2 ml per kilo.
RESULTS AND DISCUSSIONS
The MRI findings seen in our cases revealed two intra-axial masses.
The first case present an 3rd ventricular mass, ovoid shape, measuring up to 18/12/16mm, with iso-hypointense signal in T1 sequence and hyperintense signal in T2W images and moderate contrast medium enhancement of the mass on T1 images (Fig. 1) .
The second case present a large mass in the 3rd and lateral ventricles, expanded in the left part of thalamus, irregular shape, measuring approx. 36/24/20 mm, with hypointense signal in T1 and hyperintense signal in T2W, also heterogeneity signal associated with hemorrhage, cyst formation, and necrosis. Large contrast medium enhancement of the mass in T1 images. FLAIR sequence was obtained and there was periventricular hyperintensity consistent with edema. (Fig. 2 ) Figure 1 . Sagittal plane (Case 1). There is a T2 hyperintense, heterogeneous, spherical mass in the third ventricle, causing an increase of cerebrospinal fluid (CSF) in the lateral ventricles (a). In T1 the mass is iso-hyperintense and following contrast administration moderate peripheral enhancement (c).
Figure 2. Transversal plane (Case 2). A large T2 hyperintense heterogenous mass, is present involving the third and lateral ventricles also involving left thalamic regions (b). The mixed signal pattern is consistent with intraparenchymal hemorrhage and necrosis (a, b). The mass has large and heterogeneously contrast enhancement (c).On FLAIR sequence periventricular and cerebral cortex hyperintensity consistent with edema (d).
In the light of clinical and imaging findings, the owners opted for euthanasia, and also consented to a post mortem examination, for both cases. On postmortem examination, a large yellow and red mottled friable mass located within the 3rd ventricle in the first case (Fig. 3, 4) and for the second case also 3rd ventricle, involving the left thalamus, compression on lateral ventricle with cystic and necrotic areas. Histopathologically, the tumors consisted with one or more layers of columnar cells supported by a fine fibrovascular stroma and columnar cells showing moderate dysplasia and occasionally mitotic figures. In the second case the tumor invade the subarachnoid space with a group of metastatic columnar epithelial cells with secondary central mineralization (Fig. 5,  6 ). Based on these findings, the tumor was diagnosed as a CPC. CPC is a very aggressive malignant tumor seen in humans and animals, including goats, cats and dogs (Klopfleisch R et al., 2006) . Usually, CPC affects adult animals aged 3 to 12 years (Westworth D.R et al., 2008) . The animals in our study ranged within this range. Generally, CPTs affect both males and females equally (Westworth D.R et al., 2008) . Although some studies have advanced the hypothesis that males are up to two times more likely than females (Thankey K et al., 2006) . Previous studies have found that CPC occurs more frequently in large dogs than small dogs, and Dalmatian and English setter breeds are at increased risk of developing affection (Song R.B et al., 2013) . CPC is not common in the dog, the prevalence of the disease varies from one study to another. Thus, Song et al. (2013) revealed that 0.1% of the animals examined post-mortem showed CPC, while Westworth et al. (2008) established a prevalence of 64.28%, also the main location of the tumor was in the 4th ventricle followed by 3rd ventricle. In our cases from the study, it was found that the lesions were present mainly at the level of 3rd ventricle, being consistent with previously reported. In fact, the imaging aspects identified in the two cases were similar to those described in the literature (Westworth et al., 2008) . Unifying the imaging data with those of the histopathological examination it was possible to establish the diagnosis of choroid plexus carcinoma in both cases.
CONCLUSIONS
MRI is the best imaging tool to discover early tumor masses in the brain and guides in order to obtain a diagnosis in conjunction with the histopathological examination.
